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EXECUTIVE  SUMMARY 

Two  reels  of  naturally  aged  Niedner  RIFTS  conduit  were  available  for  testing  at  Fort  Lee, 
Virginia.  Both  reels  contained  approximately  500  feet  of  hose  with  a  manufacturing  date  of 
July  2005.  The  Niedner  conduit  was  part  of  a  previous  RIFTS  testing  program  at  Southwest 
Research  Institute  (SwRI).  Since  manufacturing,  the  hose  had  been  exposed  to  diesel  fuel  as  well 
as  outdoor  environmental  conditions.  The  objective  of  this  project  was  to  perform  burst  and 
cyclic  testing  on  an  aged  Niedner  RIFTS  conduit  from  Fort  Lee,  and  then  compare  these  results 
with  the  unaged  baseline  results  from  Niedner  RIFTS  testing  performed  by  SwRI  in  2006.  Burst 
testing  was  used  to  establish  the  working  pressure  of  the  aged  conduit,  while  cyclic  testing  was 
used  to  represent  repeated  deployment  and  retrieval  in  the  field,  and  determine  the  effects  it  will 
have  on  the  burst  and  working  pressure  of  the  hose.  Eight  15 -foot  specimens  were  extracted  from 
a  500-foot  reel  of  aged  Niedner  RIFTS  conduit  for  testing.  When  compared  to  the  previous 
results,  the  aged  Niedner  conduit  had  a  working  pressure  100  psig  less  than  that  of  the  unaged 
baseline  conduit.  It  was  also  noted  that  the  cyclic  testing  had  less  effect  on  the  burst  pressure  of 
the  aged  conduit  than  the  unaged  baseline  conduit. 
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1.0  INTRODUCTION  AND  OBJECTIVES 

1.1  INTRODUCTION 

Two  reels  of  naturally  aged  Niedner  RIFTS  conduit  were  available  for  testing  at  Fort  Lee,  Virginia. 
Both  reels  contained  approximately  500  feet  of  hose  with  a  manufacturing  date  of  July  2005.  The 
Niedner  conduit  was  part  of  a  previous  RIFTS  testing  program  at  Southwest  Research  Institute 
(SwRI).  Since  manufacturing,  the  hose  had  been  exposed  to  diesel  fuel  as  well  as  outdoor 
environmental  conditions.  Due  to  the  aged  condition  of  the  hose,  TARDEC  desired  burst  and  cyclic 
tests  to  be  conducted  to  determine  whether  there  were  any  detrimental  effects  on  the  performance 
of  the  hose.  The  hose  reels  were  shipped  to  SwRI  for  testing.  Results  from  the  previous  tests  (SwRI 
project  no.  09.06848)  were  used  as  an  unaged  baseline  comparison. 

1.2  OBJECTIVE 

The  objective  of  this  project  was  to  perform  burst  and  cyclic  testing  on  the  aged  Niedner  RIFTS 
conduit  from  Fort  Lee,  and  then  compare  these  results  with  the  unaged  baseline  results  from 
Niedner  RIFTS  testing  performed  by  SwRI  in  2006.  Burst  testing  is  used  to  establish  the  working 
pressure  of  the  aged  conduit,  while  cyclic  testing  is  used  to  represent  repeated  deployment  and 
retrieval  in  the  field,  and  determine  effects  it  will  have  on  the  burst  and  working  pressure  of  the 
hose.  Comparison  of  these  results  with  the  2006  testing  results  from  SwRI  project  number  09.06848, 
shows  any  effects  the  aging  has  had  on  the  performance  of  the  conduit. 
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2.0  SPECIMEN  PREPARATION  AND  INSPECTION 

2.1  SPECIMEN  EXTRACTIONS 

The  two  reels  of  hose  delivered  to  SwRI  from  Fort  Lee  are  shown  in  Figure  1.  One  reel  of  hose, 
shown  on  the  right,  was  used  to  extract  specimens  for  burst  and  cyclic  testing. 


Figure  1.  Hose  Reels  as  Delivered  to  SwRI 


The  hose  was  unreeled  and  a  total  of  eight  specimens  were  cut.  The  hose  was  first  cut  approximately 
two  feet  from  the  end  fitting,  and  then  specimens  labeled  A  through  H,  each  approximately  1 5  feet 
long,  were  cut  in  order,  with  A  closest  to  the  end  fitting.  All  cuts  were  made  with  a  portable  band 
saw  for  efficiency  and  consistency.  Figure  2  through  Figure  4  illustrate  the  specimen  extraction 
process. 
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Figure  2.  Unreeling  of  Hose  before  Cutting  Specimens 
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Figure  3.  Cutting  a  Specimen  with  Portable  Band  Saw 


Figure  4.  Specimens  after  Cutting 
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2.2  SPECIMEN  INSPECTIONS 

The  eight  specimens  cut  from  the  hose  reel  were  measured  and  inspected  for  damage.  When 
measuring  the  specimens  approximately  3  hours  after  the  specimens  had  been  cut,  it  was  noted  that 
the  outer  jacket  and  the  inner  liner  were  no  longer  even.  For  this  reason,  measurements  of  both  the 
jacket  and  liner  were  recorded  for  each  specimen.  These  measurements  are  provided  below  in  Table 
1,  along  with  notes  of  any  damage  present.  It  would  appear,  based  on  the  original  cut  length  of  15 
feet,  that  the  liners  expanded.  Figure  5  shows  the  specimens  just  after  inspection.  Figure  6  shows  the 
ends  of  the  stacked  specimens,  where  the  difference  in  length  of  the  jackets  and  liners  is  clearly 
visible. 


Table  1.  Lengths  of  Hose  Specimens  and  Inspection  Notes 


Hose 

Specimen 

Length  of  Jacket 
(inches) 

Length  of  Liner 
(inches) 

Notes 

A 

180  V4 

181  V2 

Tear  in  outer  layer  of  jacket 

B 

180 

181 

No  damage  noted 

C 

179  V2 

181  V4 

Abrasion  in  outer  layer  of  jacket 

D 

180 

181  V2 

No  damage  noted 

E 

180  V4 

182 

No  damage  noted 

F 

180  V2 

181  3/4 

No  damage  noted 

G 

180  V4 

181  V2 

No  damage  noted 

H 

180  V2 

182  V4 

No  damage  noted 

All  hoses  had  a  nominal  diameter  of  6  inches. 
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Figure  5.  Hose  Specimens  After  Inspection 


Figure  6.  Liner  Expansion  after  Cutting  Specimens 
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The  condition  of  all  of  the  cut  specimens  was  soiled  but  otherwise  good,  with  the  exception  of 
specimens  A  and  C.  There  was  a  small  hole  in  the  outer  layer  of  the  jacket  of  specimen  A  as  shown 
in  Figure  7.  This  was  located  60  inches  from  one  end  of  specimen  A.  The  damage  to  specimen  C 
was  a  less  significant  abrasion  to  the  outer  layer  of  the  jacket  located  9  inches  from  one  end,  shown 
in  Figure  8.  Neither  of  the  anomalies  were  considered  to  be  major  damage  that  would  exclude  the 
specimens  from  testing;  therefore,  no  actions  were  taken  to  repair  or  remove  the  damage.  The  notes 
from  the  specimen  preparation  and  inspection  are  presented  in  Appendix  A. 


Figure  7.  Hole  in  Outer  Layer  of  Jacket  of  Specimen  A 
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Figure  8.  Abrasion  to  Outer  Layer  of  Jacket  of  Specimen  C 


2.3  END  FITTING  ASSEMBLY 

Before  performing  any  testing  on  the  hose  specimens,  end  fittings  were  assembled  on  each  end.  The 
procedure  followed  for  assembling  the  end  fittings  is  presented  in  Table  2.  The  only  variation  from 
this  procedure  was  that  the  hardware  for  specimen  A  was  torqued  to  45  ft-lbs,  whereas  all 
subsequent  specimen  end  fittings  were  torqued  to  40  ft-lbs.  This  change  was  due  to  the  limitations 
of  the  hardware  being  used  (3/8-24  x  2  V2”  grade  L9).  The  end  fitting  assembly  process  is 
summarized  in  Figure  9  through  Figure  12. 
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Table  2.  End  Fitting  Assembly  Procedure 


Step 

No. 

Description 

1 

Cut  the  Aramid  jackets  and  bladder  lining  equally  across  one  side  of  the  conduit  section  and  trim  any  excess 
Aramid  yarns. 

2 

Apply  lubricant  to  both  the  inside  of  the  conduit  section  (bladder)  and  to  the  exterior  mating  surface  of  the 
shank. 

3 

With  the  aid  of  a  wooden  striking  surface,  insert  the  shank  into  the  conduit  section  leaving  no  more  than  a  1- 
inch  gap  between  the  flange  face  and  the  end  of  the  conduit. 

4 

Lightly  bolt  two  sets  of  collars  together  with  three  bolts  each,  forming  2  collar  halves.  Be  sure  to  use  new 
grade  L9  bolts  and  nuts.  A  washer  should  be  used  on  both  ends  of  bolts. 

5 

Align  the  2  collar  halves  together  around  the  ridged  end  of  the  inserted  shank.  Be  sure  to  properly  align  the 
ridges  of  the  collars  to  those  of  the  inserted  shank,  and  ensure  the  tapered  side  of  the  collars  is  facing  the 
length  of  the  conduit  section. 

6 

Lightly  bolt  the  2  collar  halves  together  on  one  side  only,  then  clamp  the  other  side  of  the  2  collar  halves 
together  using  3 -inch  C-clamps  and  tighten  until  that  side  can  be  lightly  bolted  together. 

7 

After  all  bolts  have  been  inserted,  gradually  tighten  all  bolts  equally  to  40  ft-lbs  (do  NOT  lubricate  bolts).  Be 
sure  to  maintain  equal  spacing  between  the  collars,  then  attach  a  lock  nut  to  each  bolt. 

Figure  9.  End  Fitting  Shank  and  Collars 
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Figure  10.  Inserting  Shank  into  Conduit 


Figure  11.  Installing  End  Fitting  Collars 


10 

UNCLASSIFIED 


UNCLASSIFIED 


Figure  12.  Assembled  End  Fitting 
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3.0  BURST  TESTING 


Burst  testing  was  performed  to  determine  both  the  ultimate  pressure  load  the  conduit  can  withstand, 
as  well  as  the  conduit  working  pressure.  The  working  pressure  was  calculated  from  the  average  burst 
pressure  using  a  3-to-l  factor  of  safety.  Four  of  the  hose  specimens  (A,  B,  C,  and  D)  were  burst  in 
the  same  condition  as  they  were  extracted  from  the  hose  reel;  no  other  testing  was  performed  on 
these  specimens.  The  remaining  specimens  (E,  F,  G,  and  H)  underwent  cyclic  testing  before  being 
burst.  The  results  of  all  of  the  burst  tests  are  presented  below.  The  notes  on  calibration  of  the 
pressure  transducer  used  for  burst  testing  are  presented  in  Appendix  B. 


3.1  BURST  TESTING  PROCEDURE 

The  steps  of  the  burst  testing  procedure  are  presented  below  in  Table  3.  For  those  specimens  that 
underwent  cyclic  testing  before  being  burst,  some  of  these  steps  had  already  been  completed  as  part 
of  the  cyclic  testing  procedure. 


Table  3.  Burst  Testing  Procedure 


Step 

No. 

Description 

1 

End  plugs  should  be  installed  on  both  ends  of  the  conduit  using  IPDS  couplings  to  attach  them  to  the  conduit  end 
fittings. 

2 

Setup  the  plumbing  for  the  pump  to  pressurize  the  conduit. 

3 

Setup  the  data  acquisition  system  (DAS)  and  check  for  proper  operation,  with  a  scan  interval  no  greater  than  1  Hz. 

4 

Visually  inspect  the  conduit  section  and  document  the  conduit's  condition  on  the  data  sheet.  The  conduit  should 
be  supported  by  the  PVC  rollers  along  the  length  of  the  section. 

5 

Ensure  that  the  conduit  section  is  not  twisted. 

6 

Photograph  the  test  setup  from  multiple  angles  making  sure  at  least  one  photo  shows  the  entire  test  sample. 

7 

Attach  the  water  inlet  line,  pressure  transducer  line,  and  thermocouples  to  the  end  plugs. 

8 

Fill  the  conduit  with  water  and  purge  as  much  air  as  practical  from  the  conduit  (approximately  60  psig  in  hose). 

9 

Close  the  inlet  and  exit  water  lines. 

10 

With  approximately  60  psig  (city  water  pressure)  in  the  hose,  measure  the  length  of  the  conduit  length  overall 
(LOA)  and  length  of  hose  between  collars  (free  length)  with  the  measuring  tape  (document  on  data  sheet). 

11 

Make  sure  that  the  video  cameras  are  positioned  correctly  to  record  the  burst. 

12 

Ensure  that  all  personnel  have  cleared  the  area  before  proceeding  and  that  proper  means  have  been  taken  to 
warn/ prevent  bystanders  from  approaching  testing  facilities. 

13 

Record  the  filename  on  the  data  sheet  and  make  sure  that  there  is  adequate  media  to  video  record  the  burst  test. 

14 

Activate  DAS  and  video  recorder.  After  checking  for  proper  operation,  turn  on  the  pump. 

15 

Increase  pressure  on  the  conduit  at  a  continuous  rate.  The  target  rate  of  increase  is  1000  psig  per  minute. 

16 

Allow  the  conduit  section  to  burst  and  record  the  burst  pressure. 

17 

Turn  off  the  pump  and  de-activate  the  DAS  and  video  recorder.  Label  the  video  file/ tape. 

18 

Visually  examine  the  conduit  and  take  photographic  records.  Also,  note  the  condition  of  the  conduit  on  the  data 
sheet. 

19 

Record  the  date  and  burst  pressure  on  the  conduit  section  with  a  paint  pen. 
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3.2  BURST  TESTING  RESULTS 

The  results  of  the  burst  testing  are  presented  below  in  Table  4,  along  with  an  indication  of  which 
specimens  underwent  cyclic  testing  prior  to  burst  testing.  The  length  presented  in  Table  4  is  that  of 
just  the  conduit,  as  if  the  end  fittings  were  not  there,  pressurized  to  approximately  60  psig.  Note  that 
all  specimens  failed  due  to  a  longitudinal  tear  of  the  jacket  weft  threads  that  occurred  on  or  very  near 
the  crease  made  when  the  hose  is  lying  flat.  There  were  no  end  fitting  failures.  Neither  specimen  A 
nor  C  failed  at  or  near  the  damage  noted  in  section  2.2.  The  data  sheets  from  the  burst  testing  are 
presented  in  Appendix  C. 


Table  4.  Summary  of  Burst  Testing  Results 


Specimen 

Length 

(inches)1 

Burst  Pressure 

(psig) 

Failure  Mode 

Underwent  Cyclic 
Testing 

A 

182  72 

1504 

Longitudinal  tear  of  jacket  and  liner 

No 

B 

180 

1610 

Longitudinal  tear  of  jacket  and  liner 

No 

C 

181  V2 

1886 

Longitudinal  tear  of  jacket  and  liner, 
small  transverse  tear  of  liner 

No 

D 

181  V2 

1767 

Longitudinal  tear  of  jacket  and  liner 

No 

E 

186  Vis 

1324 

Longitudinal  tear  of  jacket  and  liner 

Yes 

F 

184'/2 

1712 

Longitudinal  tear  of  jacket  and  liner 

Yes 

G 

184  74 

1680 

Longitudinal  tear  of  jacket  and  liner 

Yes 

H 

187 

1534 

Longitudinal  tear  of  jacket,  blowout  of 
liner 

Yes 

Measured  length  of  conduit  pressurized  to  approximately  60  psig 


The  average  burst  pressure  of  the  four  specimens  that  were  not  cycled  (A,  B,  C,  and  D)  was 
1,692  psig,  with  a  standard  deviation  of  169  psig.  Applying  the  3-to-l  safety  factor  yields  a  working 
pressure  of  564  psig,  which  was  rounded  down  to  a  nominal  value  of  550  psig.  This  working 
pressure  was  used  for  the  cyclic  testing  of  the  remaining  specimens  (E,  F,  G,  and  H),  which  is 
described  in  section  4.0.  After  cycling,  the  average  burst  pressure  of  the  four  remaining  specimens 
was  1,563  psig,  with  a  standard  deviation  of  177  psig.  Therefore,  the  cyclic  testing  reduced  the 
average  burst  pressure  of  four  specimens  by  129  psig,  which  is  equivalent  to  a  43  psig  reduction  in 
working  pressure.  It  should  be  noted,  however,  that  the  average  burst  pressure  for  each  group  of 
specimens  is  within  the  standard  deviation  of  the  other.  Regardless,  the  cyclic  testing  did  appear  to 
have  a  clear  effect  on  the  performance  of  the  specimens.  Of  the  four  cycled  specimens,  the  burst 
failure  of  three  occurred  in  the  region  that  underwent  bending  cycles.  Also,  significant  elongation 
occurred  due  to  the  pressure  cycles.  The  burst  testing  setup  and  associated  failure  of  each  specimen 
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is  presented  in  Figure  13  through  Figure  35.  The  data  time-history  graphs  for  each  test  are  presented 
in  Appendix  D. 


Figure  13.  Specimen  A  Burst  Testing  Setup 


Figure  14.  Specimen  A  Burst  Testing  Failure 
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Figure  15.  Specimen  A  Burst  Testing  Failure  Close-Up 


Figure  16.  Specimen  B  Burst  Testing  Setup 
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Figure  17.  Specimen  B  Burst  Testing  Failure  Close-Up 


Figure  18.  Specimen  C  Burst  Testing  Setup 
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Figure  19.  Specimen  C  Burst  Testing  Failure 


Figure  20.  Specimen  C  Burst  Testing  Failure  Close-Up 
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Figure  21.  Specimen  D  Burst  Testing  Setup 


Figure  22.  Specimen  D  Burst  Testing  Failure 


18 

UNCLASSIFIED 


UNCLASSIFIED 


Figure  23.  Specimen  D  Burst  Testing  Failure  Close-Up 


Figure  24.  Specimen  E  Burst  Testing  Setup 
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Figure  25.  Specimen  E  Burst  Testing  Failure 


Figure  26.  Specimen  E  Burst  Testing  Failure  Close-Up 
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Figure  27.  Specimen  F  Burst  Testing  Setup 


Figure  28.  Specimen  F  Burst  Testing  Failure 
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Figure  29.  Specimen  F  Burst  Testing  Failure  Close-Up 


Figure  30.  Specimen  G  Burst  Testing  Setup 


22 

UNCLASSIFIED 


UNCLASSIFIED 


Figure  31.  Specimen  G  Burst  Testing  Failure 


Figure  32.  Specimen  G  Burst  Testing  Failure  Close-Up 
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Figure  33.  Specimen  H  Burst  Testing  Setup 


Figure  34.  Specimen  H  Burst  Testing  Failure 
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Figure  35.  Specimen  H  Burst  Testing  Failure  Close-Up 
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4.0  CYCLIC  TESTING 

Cyclic  testing  was  performed  to  simulate  the  conditions  experienced  by  the  actual  conduit  due  to 
deployment  and  retrieval  in  the  field.  This  testing  involved  both  alternating  bending  cycles  and 
pressurization  cycles.  The  bending  cycles  were  performed  by  threading  the  hose  specimen  around  a 
small  (3-inch)  and  large  (36-inch)  roller.  One  end  of  the  specimen  was  connected  to  a  142-lb  dead 
weight  and  the  other  to  a  winch,  allowing  a  portion  of  the  specimen  to  be  cycled  through  the  rollers. 
The  bending  cycle  fixture  is  shown  in  Figure  36  and  Figure  37.  For  the  pressurization  cycles,  a 
working  pressure  of  550  psig  was  used.  See  Appendix  B  for  calibration  information  on  the  pressure 
transducer  used  for  pressurization  cycles.  Cyclic  testing  was  performed  on  specimens  E,  F,  G,  and  H 
before  undergoing  burst  testing. 


Figure  36.  Bending  Cycle  Fixture 
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Figure  37.  Bending  Cycle  Fixture  Close-Up 
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4.1  CYCLIC  TESTING  PROCEDURE 

The  cyclic  testing  procedure  is  presented  in  Table  5.  For  specimens  E,  F,  G,  and  H,  the  burst  testing 
procedure,  described  in  section  3.0  of  this  report,  immediately  followed  cyclic  testing. 


Table  5.  Cyclic  Testing  Procedure 


Step 

No. 

Description 

1 

End  Plugs  should  be  installed  on  both  ends  of  the  conduit  using  IPDS  couplings  to  attach  them  to  the  conduit 
end  fittings. 

2 

Measure  the  length  of  the  conduit  with  the  measuring  tape  (document  on  data  sheet). 

3 

Ensure  that  the  couplings  are  properly  installed  on  each  end  of  the  conduit  section. 

4 

Visually  inspect  the  conduit  section  and  document  the  conduit’s  condition  on  the  data  sheet. 

|  Bending  Cycles  | 

5 

Thread  the  conduit  into  the  bending  cycle  fixture.  If  there  is  wording  on  only  one  side  of  the  conduit,  position 
the  conduit  section  with  the  wording  facing  away  from  the  36”  roller. 

6 

Attach  the  counterweight  to  the  free  end  of  the  conduit  section  and  attach  the  other  end  to  the  winch. 

7 

Mark  the  extreme  positions  of  the  hose  for  reference  when  performing  the  cyclic  testing  (8”  from  coupling  — 
start  of  3”  roller,  49”  from  coupling  —  start  of  36”  roller). 

8 

Photograph  the  test  setup  from  multiple  angles  making  sure  at  least  one  photo  shows  the  entire  test  sample. 

9 

Ensure  that  only  the  winch  operator  is  in  close  proximity  to  the  testing  apparatus  before  proceeding  and  that 
proper  means  have  been  taken  to  warn/ prevent  bystanders  from  approaching  testing  facilities. 

10 

Commence  cyclic  testing  and  subject  the  conduit  to  100  bending  cycles.  Indicate  the  completion  of  the  bending 
cycles  on  the  data  sheet  and  include  the  date. 

11 

Remove  the  conduit  from  the  bending  cycle  fixture  and  transfer  the  conduit  to  the  pressure  testing  site. 

|  Pressurization  Cycles  \ 

12 

End  Plugs  should  be  installed  on  both  ends  of  the  conduit  using  IPDS  couplings  to  attach  them  to  the  conduit 
end  fittings. 

13 

Set  up  the  plumbing  for  the  pump  to  pressurize  the  conduit. 

14 

Setup  the  data  acquisition  system  (DAS)  and  check  for  proper  operation,  with  a  scan  interval  no  greater  than  1 

Hz. 

15 

Visually  inspect  the  conduit  section  and  document  the  conduit's  condition  on  the  data  sheet.  The  conduit 
should  be  supported  by  the  PVC  rollers  along  the  length  of  the  section. 

16 

Ensure  that  the  conduit  section  is  not  twisted. 

17 

Photograph  the  test  setup  from  multiple  angles  making  sure  at  least  one  photo  shows  the  entire  test  sample. 

18 

Attach  the  water  inlet  line,  pressure  transducer  line,  and  the  thermocouples  to  the  end  plugs. 

19 

Fill  the  conduit  with  water  and  purge  as  much  air  as  practical  from  the  conduit  (approximately  60  psig  in  hose). 

20 

Close  the  inlet  and  exit  water  lines. 

21 

With  approximately  60  psig  (city  water  pressure)  in  the  hose,  measure  the  conduit  length  overall  (LOA)  and 
length  of  hose  between  collars  (free  length)  with  the  measuring  tape  (document  on  data  sheet). 

22 

Make  sure  that  the  video  cameras  are  positioned  correctly  to  record  the  subsequent  burst.  It  is  not  necessary  to 
record  video  of  the  pressure  cycles. 

23 

Ensure  that  all  personnel  have  cleared  the  area  before  proceeding  and  that  proper  means  have  been  taken  to 
warn/prevent  bystanders  from  approaching  testing  facilities. 

24 

Record  the  filename  on  the  data  sheet. 

25 

Activate  DAS. 

26 

Turn  on  the  pump  and  check  the  DAS  system  for  proper  operation. 

27 

Pressurize  the  conduit  to  the  working  pressure  (min)  then  back  down  to  60  psig  (min)  for  a  total  of  20  pressure 
cycles.  Indicate  the  completion  of  the  pressure  cycles  on  the  data  sheet  and  include  the  date.  De-activate  the 

DAS. 

28 

After  completing  all  20  cycles,  with  approximately  60  psig  in  the  hose,  measure  the  conduit  length  overall 
(LOA)  and  length  of  hose  between  collars  (free  length)  with  the  measuring  tape  (document  on  data  sheet). 
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4.2  CYCLIC  TESTING  RESULTS 

Specimens  E,  F,  G,  and  H  underwent  bending  and  pressurization  cyclic  testing  without  sustaining 
any  considerable  damage  or  failures;  however,  some  effects  were  noted  as  a  result  of  the  testing.  The 
bending  cycles  introduced  additional  creases  on  the  specimens  caused  by  the  small  (3-inch)  roller, 
and  three  of  these  specimens  failed  in  this  region  when  burst.  This  effect  is  shown  below  in  Figure 
38.  The  pressurization  cycles  brought  about  a  notable  change  in  length  for  each  specimen.  These 
results  are  presented  in  Table  6.  As  with  the  previous  measurements,  these  lengths  are  of  the  conduit 
(as  if  the  end  fittings  were  not  there)  pressurized  to  approximately  60  psig.  The  data  sheets  from  the 
cyclic  testing  are  provided  in  Appendix  C. 


Figure  38.  Creases  Caused  by  Bending  Cycles 


Table  6.  Change  in  Length  from  Pressurization  Cycles 


Hose 

Specimen 

Length  Before 
(inches)1 

Length  After 
(inches)1 

Notes 

E 

182 

186  7,« 

20  pressurization  cycles  to  550  psig 

F 

182 

184  V2 

20  pressurization  cycles  to  550  psig 

G 

181  7/8 

184  V4 

20  pressurization  cycles  to  550  psig 

H 

184 

187 

20  pressurization  cycles  to  550  psig 

Measured  length  of  conduit  pressurized  to  approximately  60  psig 
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After  completing  cyclic  testing,  specimens  E,  F,  G,  and  H  were  burst  and  those  results  have  been 
presented  in  section  3.2.  The  cyclic  testing  resulted  in  a  reduction  of  129  psig  of  the  average  burst 
pressure  when  compared  to  the  uncycled  specimens.  Figure  39  through  Figure  46  show  the  bending 
and  pressurization  setup  for  each  specimen.  The  data  time-history  graphs  of  the  pressurizations 
cycles  can  be  found  in  Appendix  D. 


Figure  39.  Specimen  E  Bending  Cycles  Setup 
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Figure  40.  Specimen  E  Pressurization  Cycles  Setup 


Figure  41.  Specimen  F  Bending  Cycles  Setup 
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Figure  42.  Specimen  F  Pressurization  Cycles  Setup 


Figure  43.  Specimen  G  Bending  Cycles  Setup 
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Figure  44.  Specimen  G  Pressurization  Cycles  Setup 


Figure  45.  Specimen  H  Bending  Cycles  Setup 
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Figure  46.  Specimen  H  Pressurization  Cycles  Setup 
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5.0  COMPARISON  WITH  PREVIOUS  RESULTS 

Similar  testing  was  performed  previously  on  unaged  baseline  Niedner  RIFTS  conduit  under  SwRI 
project  number  09.06848.  Before  comparing  the  results,  there  are  some  differences  that  should  be 
noted.  The  burst  testing  performed  in  the  previous  project  was  a  sensitivity  study  to  determine  the 
appropriate  specimen  length  for  burst  testing.  The  cyclic  testing  performed  in  the  previous  project 
was  more  similar  to  the  current  effort,  although  the  specimens  typically  underwent  more 
pressurization  cycles.  Some  specimens  were  also  subjected  to  collapse  cycles,  in  which  the  hose  was 
collapsed  after  pressurization.  However,  the  results  from  the  cyclic  testing  showed  that  the  effect  of 
the  pressurization  and  collapse  cycles  was  small  compared  to  that  of  the  bending  cycles.  For  the 
previous  project,  fourteen  burst  tests  were  performed  with  an  average  burst  pressure  of  2,019  psig. 
Using  a  safety  factor  of  3-to-l,  this  would  yield  a  nominal  working  pressure  of  650  psig.  Based  on 
this  value,  the  working  pressure  of  the  aged  Niedner  RIFTS  conduit  is  approximately  100  psig  lower 
than  that  of  the  unaged  conduit.  In  the  previous  cyclic  testing,  twelve  specimens  were  subjected  to 
varying  amounts  of  bending  and  pressurization  cycles.  The  average  burst  pressure  of  the  cycled 
specimens  was  1,600  psig,  representing  a  419  psig  reduction  versus  the  uncycled  specimens.  This  is  a 
more  significant  reduction  compared  to  the  current  results,  although  the  current  specimens 
experienced  as  many  or  more  bending  cycles  than  did  the  unaged  baseline  specimens.  Overall,  when 
comparing  the  uncycled  burst  results,  the  aged  condition  has  reduced  the  working  pressure  from 
650  psig  to  550  psig.  However,  if  looking  at  the  cycled  burst  results,  the  aged  condition  is  not  much 
different  than  the  unexposed  baseline,  with  only  37  psig  separating  the  average  cycled  burst 
pressures. 
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6.0  LINER  EXPANSION 

Additional  information  was  requested  by  TARDEC  regarding  the  apparent  expansion  of  the  conduit 
liner  observed  during  extraction  and  inspection  of  the  specimens.  A  ninth  specimen,  labeled  I,  was 
extracted  from  the  same  hose  reel  as  the  first  eight  samples.  Because  the  liner  had  already  expanded 
on  the  end  of  the  hose  reel,  the  first  15-foot  length  was  cut  off  as  scrap  and  then  Specimen  I, 
approximately  15  feet  long,  was  cut.  Immediately  after  extracting  Specimen  I,  the  jacket  and  liner 
lengths  were  measured.  Note  that  the  liner  had  already  expanded  approximately  one  inch.  These 
measurements  were  repeated  six  times  at  the  intervals  noted  in  Table  7.  Over  a  period  of  48-hours 
from  the  time  of  extraction,  the  liner  expanded  a  total  of  3  inches,  with  the  majority  of  this 
expansion  occurring  in  the  first  six  hours.  Specimen  I,  just  after  cutting  and  then  after  48  hours,  is 
shown  below  in  Figure  47  and  Figure  48,  respectively.  Notes  from  this  investigation  are  presented  in 
Appendix  E. 


Table  7.  Liner  Expansion  Measurements  of  Specimen  I 


Measurement 

No. 

Length  of 
Jacket  (inches) 

Length  of  Liner 
(inches) 

Time 

1 

179  3/4 

180 3/4 

Immediately  after  extraction 

2 

179  3/4 

181  V4 

1  hour 

3 

179  5/8 

181  y2 

2  hours 

4 

179  3/4 

h— ^ 

00 

N-> 

4  hours 

5 

179  3/4 

182  7a 

6  hours 

6 

179  3/4 

182  V8 

24  hours 

7 

179  3/4 

182  3/4 

48  hours 
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Figure  47.  Specimen  I,  Immediately  after  Extraction 


Figure  48.  Specimen  I,  48  Hours  after  Extraction 
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7.0  CONCLUSIONS  AND  RECOMMENDATIONS 

Burst  and  cyclic  testing  has  been  performed  on  aged  Niedner  RIFTS  conduit  manufactured  in  July 
2005.  The  hose  had  been  previously  exposed  to  diesel  fuel  and  was  stored  in  an  outdoor 
environment  for  approximately  5-6  years.  A  summary  of  the  results  is  presented  here: 

•  Eight  15-foot  specimens  were  extracted  from  a  500-foot  reel  of  aged  Niedner  RIFTS 
conduit.  Four  specimens  were  used  for  burst  testing  in  their  present  condition.  Minor 
damage  was  noted  on  two  specimens,  but  neither  specimen  burst  at  the  damaged  location. 
The  other  four  specimens  were  first  subjected  to  bending  and  pressurization  cyclic  testing, 
followed  by  burst  testing.  Expansion  of  the  liner  for  each  specimen  was  observed. 

•  Four  specimens  (A,  B,  C,  and  D)  were  burst  in  order  to  establish  the  working  pressure  of  the 
aged  conduit  using  a  3-to-l  safety  factor.  The  average  burst  pressure  of  these  specimens  was 
1,692  psig,  yielding  a  nominal  working  pressure  of  550  psig.  The  remaining  specimens  (E,  F, 
G,  and  H)  were  burst  after  cyclic  testing,  with  an  average  burst  pressure  of  1,563  psig.  This 
represents  a  129-psig  reduction  in  burst  pressure  due  to  cyclic  testing.  All  specimens  failed 
by  way  of  a  longitudinal  tear  on  or  near  the  crease  caused  when  the  hose  is  lying  flat. 

•  Specimens  E,  F,  G,  and  H  were  subjected  to  cyclic  testing  involving  100  bending  cycles  and 
20  pressurization  cycles  each.  The  working  pressure  of  550  psig  was  used  for  the 
pressurization  cycles.  Minor  wear  was  noted  due  to  the  bending  cycles,  and  the 
pressurization  cycles  resulted  in  the  conduit  stretching  approximately  2”  to  4”.  Three  of  the 
specimens  failed  in  the  worn  region  caused  by  the  bending  cycles  when  burst. 

•  When  compared  to  the  testing  results  from  SwRI  project  number  09.06848,  the  aged 
Niedner  conduit  has  a  working  pressure  100  psig  less  than  that  of  the  unaged  baseline 
conduit.  It  was  also  noted  that  the  cyclic  testing  had  less  effect  on  the  burst  pressure  of  the 
aged  conduit  than  the  unaged  baseline  conduit. 
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Further  documentation  of  the  liner  expansion  was  made.  The  liner  was  found  to  expand 
immediately  after  cutting,  and  expanded  a  total  of  three  inches  per  a  15-foot  specimen  over  a 
period  of  48-hours.  The  majority  of  this  expansion  occurred  within  six  hours  after  cutting. 

As  with  any  experimental  data,  testing  of  more  specimens  would  provide  more  extensive 
data  and  a  more  accurate  representation  of  the  performance  of  the  aged  Niedner  RIFTS 
conduit.  Also,  the  liner  expansion  could  be  investigated  further  to  determine  the 
relationship,  if  any,  between  the  hose  length  and  the  amount  of  liner  expansion. 
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TEST  PROCEDURE  REF. _ PROJECT  NO.:  ^•gC>1 
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TEST  NAME  ^CcC<AU\  FrcpreJhV  U^tcJrt’of\ _ 


Date 


Time 


Initials 


Observations 


e^el  fi'tfrVj  recovjerc^f 

tlivlfelOO.  ^  t  Cinf  Livt  (>f  b>SG  yiH> 
ftthVj  ya,S  c^i^S&SeMjtileei  qjrvd 
fi frrY^,  „  AH  hardware  cArtpossei 

Q-f  fitw  Wrti  (MdS  jiA'-tK«,recl' 

and  l^rcWf£</e. 

Offos  \V> a.  .  Pt'cWcs  WjotA  of  dbfatsfl^k-^ 
ard  fitB  ► 

A  *  1A  ouicr  laytr  %  toted  fopfctlutS, 

e  VKfcr^t'st  OK  Jf 

lej\g4K  of  Arami'ci  '.  15  1/m 

<^0^  of  bltuidrG-f"  '• 

^  ',  f\o  &&J footed. 

\fiAeWv  ef  ^-f&.IVU'cl  -.  1 5 

of  Vodclei  :  * 

C  :  oVaSioo  of  oiJtr  /ayer^nofc(/A  pibirei 

oAWrwAe  &K 

UA  ’•  H1  n-y/ 

lob;  151  i-'/h  11 


^  f/K 


>ri 


F-Dl-  Rev.  2 


A-4 

UNCLASSIFIED 


UNCLASSIFIED 


SOUTHWEST  RESEARCH  INSTITUTE* 

STRUCTURAL  DYNAMICS  &  PRODUCT  ASSURANCE 

TEST  ITEM  IDEN.  Al fctFTi  Cifdut'f-  /eS PAGE  ^  OF  ^ 

TEST  PROCEDURE  REF. _ PROJECT  NO.:  iJjUtL  ^  .'SO  I 

TEST  NAME _ Cur~cl-  Ijxspz&Hori _ 


Date 

Time 

Initials 

Observations 

(,/Lr/^Ort 

J'.io  f>* 

oti 

f\o  dflivutgc. 

\oPs  <$■  4r£uvwlci3*  ^ 

/oK  (fengr^k  cf  UoiWf  <")  •  15  l"'A 
£  f\  o  cUm^s.  rwf^ci 

loA;  is-'  \A 

U  js"  a  " 

F  1  (\0  cUm&jCj«. 

LoA-:  i5‘  l/a" 

1*4:  15'  l-V 

Q- f«)  cWir^e  Twyfed 
/oA **>' 

job'-  IS '  I-#* 

f-j :  fvo  cUawj«.  a=>4*W 

/oA:  IS' 

M'.  15'  a-tt* 

AH  olf’ftVfi/'SJjns  ost  ^^roX-imtAe.  .  CAtr 
■VWa  cV^ekf  i  Ko^t  sjie.cViv'ens  Seem 

k*  llfi  iA  Cjo-Jtl  CjM\di  -b  A  A  (  o4W  'W'evi 

rwluJ  or,  A  cuJl  C. 

F-DL  -  Rev,  2 


A-5 

UNCLASSIFIED 


UNCLASSIFIED 


SOUTHWEST  RESEARCH  INSTITUTE* 

STRUCTURAL  DYNAMICS  &  PRODUCT  ASSURANCE 

TEST  ITEM  IDEN.  Ac^eil  N'^clrvtr  [<Lt  Ff5  CofUWV  Tesflhg,  PAGE  ^  OF  T 
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Aged  Niedner  RIFTS  Conduit  Hydrostatic  Burst  Test  Datasheet 


Conduit  Test  Sample  Number:  ^ 

Date:  ifi/loU  UNO  M 

Date  of  Manufacture:  OH  ^  fro  o  £ 

Prerequisite: 

Visual  Inspection  Notes: 


£1\£X  f-ittlVy, 

<;£e-  fvo-ks 


Calibration  Information: 

Pressure  Transducer:  Dft&fi  PXiA't  -  SfCfrS  V 

Temperature  at  Test  Time: 

Mod#  S/N:  OtO^O^  t>  3^0 

End  1:  *H3  °F  iw^St 

Cal  Date:  6, /«/*>!* 

Ambient:  Tl  3 

Cal  Due  Date: 

End  2:  ‘Hi  T  Cast" 

Hydrostatic  Burst  Test 

Conduit  Length  (LOA):  1^3  ^  fjn~> 
Peak  Pressure  (psig):  1^°^ 

Data  Filename: 

Video  Tape  ID  #  


Length  between  Shank  Ends .(in) 
Failure  Mode:  -fear  bear 

Video  Record  (Circle)(SSsV  No  e 


Test  Notes/Observations:  .  ,  r  -failure  eccw't<Jl  on 

ietxr  A-  tftst  <r  ft'rrdwj  CCtose 

^fircxdAAM.  WitftSuredMJ^irs 

C”*"*  lofts  wkft  <>**«*-  fiuW^etel  H  *' 
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vK^  |  |*1 1': 


Conduit  Section  -  Indicate  Burst  Location 
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Aged  Niedner  RIFTS  Conduit  Hydrostatic  Burst  Test  Datasheet 


Conduit  Test  Sample  Number:  £> 

Date:  ^/fo/^oli  M\ 

Date  of  Manufacture:  qT  -  5 

Prerequisite: 

Visual  Inspection  Notes 


S-Ml  -W^eek  ^/o  ffwts, 

$€£.  i*A  ftetes 


Calibration  Information: 

Pressure  Transducer:  W  M  -  ‘jKfrbV 

Temperature  at  Test  Time: 

Mod#  S/N:  «eO°lO*  %Jo 

End  1:  <5°*'  "C  west 

Cal  Date:  t/'S/>0'1 

Ambient:  •  1 

Cal  Due  Date:  v>/&  ' 

End  2:  *F  tost" 

Hydrostatic  Burst  Test 

Conduit  Length  (LOA):  ^  (in) 

Length  between  Shank  Ends:  1*1° 

tin) 

Peak  Pressure  (psig):  l  ^  t  ^  3 

Failure  Mode:  /*JiWiV«U  -fear  fcW« 

Data  Filename: 

Video  Tape  ID#  V1 

Video  Record  (Circle)(Ve|y  No 

CftaM 

ki'S-e 

Test  Notes/Observations:  prtSSurf'H^^  rcwie 

M tos ^.r «  WOO  pSi/wiM 

©Oarttc^  akw*J  Crvci^c  i K  KaS€_  £ranr-  Cr«tW. 

orv  CetA  Vt,ktf-r 


t*1 


(c - «f- 


Conduit  Section  -  Indicate  Burst  Location 


Testing  Personnel: 


6~/€>'l(  SjjAWj, 


U>o/k»  I 


fest  Technician(l) 


Dale 


Test  Engineer 


Date 


— «Mi 


W 


Tesri  Techmcian(2) 


Dale 


ewv+  kfkbr  u>^£  fora  oi-  Mu/t 
^  sKoO^-  We 
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Aged  Niedner  RIFTS  Conduit  Hydrostatic  Burst  Test  Datasheet 


Conduit  Test  Sample  Number:  (V. 

Date:  (,/io/iotl  (|JO0  A*a 

Date  of  Many  facture:  Q  T  -  °  ^ 

Prerequisite: 

Visual  Inspection  Notes:  ^  40 


rvok,i 

Calibration  Information: 

Pressure  Transducer:  Omj*  PXiS*)  -  £k  &  S  V 
Mod#  S/N:  0(*o$  OT  £l  ii  o 

Cal  Date:  fe/S/&©U 

Cal  Due  Date: 

Temperature  at  Test  Time: 

End  1:  SI.H'F  west 

Ambient:  °l~ 

End 2:  %'}{]  8F  epst 

Hydrostatic  Burst  Test 

Conduit  Length  (LOA):  \  ^  1  "V  (in) 

Peak  Pressure  (psig):  \%%^ 

Data  Filename:  {i  fiu/C+C  U 

Video  Tape  ID  #  v  WsV  C  “ 

Length  between  Shank  Ends:  HI  %  fin) 
Failure  Mode:  -tear  cret^e 

Video  Record  (CirclejfYe^)  No 

Test  Notes/Observations:  ruK 

Hx>jAt  “tv^C  Ptu'W^  ftS  *Afl  ^  **r 

le"  lear  ^  fetf) 

Conduit  Section  -  Indicate  Burst  Location 


Testing  Personnel: 

Test  Technician(I)  *Date 

6^a  jrjojLu^^  t/i  o/x>/> 

Test  Engineer  Date 

1 jr""^  6  /«  Jzu! 

([  esyT  echnici  an(2 )  Date 
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Aged  Niedner  RIFTS  Conduit  Hydrostatic  Burst  Test  Datasheet 


Conduit  Test  Sample  Number:  ^ 

Date:  (,/lb/^oH  3!?0  AM. 

Date  of  Manufacture:  (fl  £*>^5 

Prerequisite: 

Visual  Inspection  Notes:  Om)  ft 

S  'K’r^ujLct  hi  #0  ft-Jbx 

_5ee 

Hoiks 

Calibration  Information: 

Pressure  Transducer:  S\C 

Mod#  S/N:  OteOtcftbib o 

Cal  Date:  io(l  fan 

Cal  Due  Date:  ] v/?/»t|l 

Temperature  at  Test  Time: 

End  1:  %SStF  west 

Ambient;  TU  °f 

End  2:  K  -H  °F  eas<“ 

Hydrostatic  Burst  Test 

Conduit  Length  (LOA);  1^1  ^  (in) 

Length  between  Shank  Ends:  J  ^  ^  (in) 

Peak  Pressure  ( p  sig) :  H'  i  % 

Failure  Mode:  ’tear  ga  erfase. 

Data  Filename:  ^  fcursV  b 

Video  Tape  ID  #  t' ' 

Video  Record  (Circle)  ^e|/  No 

Test  Notes/Observations:  (rtWiute*  ^ 

*  fypt  of  -Ciuluie  **  W»r«. 

10  Hoc  ‘v 

uesf 

k -  >>l" - =>( 

east* 

Conduit  Section  Indicate  Burst  Location 

Testing  Personnel: 

- ojiojzoi/ 

(jfjJXA  l^OAMAr^,  C/U/W/I 

"T  est  Technician(  1 )  Date 

Test  Engineer  Date 

A 

Test  Technician{2)  Date 

3 


C-5 

UNCLASSIFIED 


UNCLASSIFIED 


Aged  Niedner  RIFTS  Conduit  Bending  and  Pressure  Cyclic  Tests  Datasheet 


Conduit  Test  Sample  Number:  £ 

Date:  £*/] i/* &]  \  %\^o  A*A 

Date  of  M anufacture:  O' 1  "  0  5 

Prerequisite  £Ae*  fittt'/ys  brgvJ  h  Mo  H~-/bs. 

Visual  Inspection  Notes: 

See  pet  farcdtt'oA  »yoKs 

Calibration  Information 

Pressure  Transducer: 

Mod#  S/N: 

Temperature  at  Test  Time: 

End  1 :  *73.1®?  ue&V  En<j  2:  70.&  *F 

Cal  Date:  tM*”'  Cal  Due  Date:  '>/*/*“" 

Ambient:  77  “F 

Bending  Cyclic  Test 

Conduit  Length  (LOA):  H  ?  (in) 

Length  b  etween  Shank  Ends :  / 1  ?  (in) 

Data  Filename:  ^/A 

Start  Time:  AAA 

Time  at  50  Cycles:  /6:2^ Am 

Time  at  100  Cycles:  /  0  -  A^A 

Pressure  Cyclic  Test 

Conduit  Length  (LQA):  _ (in) 

LOA  after  20  Cycles:  ^  fin1! 

Data  Filename:  * _ 


Video  Tape  ID  # 


Length  between  Shank  Ends:  i'll  f  _(in) 
Length  between  Shank  Ends:  ;7s%  .(in) 
Video  Record  (Circle):  Yes  *^NoP 


r  *> 

sfer 


Test  Notes/Observations  Kos.  btu»  W  oydles  la 

;<. _  54  W^flxW  (see 


jt*  t(J% 


Conduit  Section  -  Indicate  Bend  Locations 


Testing  Personnel: 


Gt/i&jvm 

Test  Technician^  )  Date  Test  Engineer  Date 


Test Jl  echnician(2) 


&/&/&>  ft 

Date 


C-6 

UNCLASSIFIED 


UNCLASSIFIED 


Aged  Niedner  RIFTS  Conduit  Hydrostatic  Burst  Test  Datasheet 


Conduit  Test  Sample  Number:  £ 

Date:  L/\l  Jdaii  ^\lo  AH 

D  ate  of  Manufacture :  oH  "  Jo  0  5 

Prerequisite 

Visual  Inspection  Notes 


^CpOJidttoA 

K  ojelrAj  j  sVetAt-tacK  KVitfs 


Calibration  Information 

Pressure  Transducer:  ill  -  5K&5  V 

Temperature  at  Test  Time: 

Mod#  S/N:  OUotol  b33o 

End  1:  4*U*F  vest 

Cal  Date:  ^  />o  H 

Ambient: 

Cal  Due  Date:  Wit/^n 

End  2:  4S.H  *  p  t<w>V- 

Hydrostatic  Burst  Test 

Conduit  Length  fLGA):  \%U  ^  ^  fin) 

Length  between  Shank  Ends:  fin) 

Peak  Pressure  ( psig) : 

Failure  Mode:  tenjJh«U\*i  fear  <ja  o^«s<_ 

Data  Filename:  1  feurvV  £ 

Video  Tape  ID#  u  6«jtS+ E ' 

Video  Record  (Circle)  No 

Test  Notes/Observations 


apft^Wii  nw&uji^jrs  rKk^^1«5pi^/rt 

Similar  failure#  L.F'JC®  (ttAum  cltetifiy 

oLcumd  if.  ^^AiVa  AiA  <v*f  oqmt  (J:  stetFecl  - 

J  g»  tet,-  FlV^rs.  /\*keL  ciikx-  (iftssure  cyriei 


g«sV 


4» 


CVS  f" 


Conduit  Section  -  Indicate  Burst  Location 


Testing  Personnel: 


Test  Technician  l ) 


Date 


(^£u>e\  I/^Qaam — v  L(&jk>i{ 


Test  Engineer 


Date 


C  Tec^ncian(2) 


*hk 


f2*tL 


Date 


5 


C-7 

UNCLASSIFIED 


UNCLASSIFIED 


Aged  Niednet  RIFTS  Conduit  Bending  and  Pressure  Cyclic  Tests  Datasheet 


Conduit  Test  Sample  Number:  p 

Date:  ^  (W 

Date  of  Manufacture:  >oo5 

Prerequisite  envi h>  {+-lhs. 

Visual  Inspection  Notes: 

Set  [inL^aju>i'oA 

Calibration  Information 

Pressure  Transducer:  £Wcjn  ~5l«r3V 

Temperature  al  Test  Time: 

Mod#  S/N:  0fcO«t«bS%0 

End  I:  'EM")'  ucs*  End 2:  'El.l'F  easV 

Cal  Date:  Cal  Due  Date:  I  »/*/»» 

Ambient:  ^0QF 

Bending  Cyclic  Test 

Conduit  Length  (LOA):  (in) 

Length  between  Shank  Ends:  /&*?  (in) 

Data  Filename: 

Start  Time:  H‘-3o  PfA 

Time  at  50  Cycles: 

Time  at  100  Cycles:  £:0& 

Pressure  Cyclic  Test 

Conduit  Length  (LQA): 


LOA  after  20  Cycles:  1W  h* 
Data  Filename:  K  * 


sWWl 

_ (in)  Length  between  Shank  Ends:  1*^  (in) 

__(in)  Len  gth  b  etween  Shank  Ends :  I T  ^  V-K  (in)a  ^ 


Video  Tape  ID  # 


Video  Record  (Circle):  Yes  ?(So 


■MtS 


Test  Nates/Observations 


f\tvj  CkWeJL  i rs  Ettifois  chut, 

WtVj  cydts  - -  54  «  - V, 


■  \i“ — ^ 


Conduit  Section  Indicate  Bend  Locations 


Testing  Personnel: 


jjcnj/?  ^7^rr  6>;  <V-  l< 

Test  Technician(l)  Date  Test  Engineer  Date 


Test  Engineer 


C-8 

UNCLASSIFIED 


UNCLASSIFIED 


Aged  Niedner  RIFTS  Conduit  Hydrostatic  Burst  Test  Datasheet 


Conduit  Test  Sample  Number:  p 

Date:  Q/fl/db  /J 

Date  of  Manufacture:  Q*]  -  >o  0  £ 

Prerequisite 

Visual  Inspection  Notes: 


ehi.  S. 

Set  r^oks 

Saovi.  dUe.  h  pressure.  cAo.tvu<»  ) 

VuS  rus  it-ct 


Calibration  Information 

Pressure  Transducer:  (Vega  f'Hil’l  -  Sk&S^ 

Temperature  at  Test  Time: 

Mod#  S/N: 

End  1:  U.Vp  Uiest 

Cal  Date:  w/S/i'X' 

Ambient:  °t~ 

Cal  Due  Date:  W JS/vo\v 

End  2:  ’SS'F  east 

Hydrostatic  Burst  Test 

Conduit  Length  (LOA): 


(in) 


Peak  Pressure  (psig):  111^ 

Data  Filename :  P  * 


Video  Tape  ID  #  F * 


Length  between  Shank  Ends:  17^  ^  (In) 
Failure  Mode:  l&mhtdlteU  otase 

Video  Record  (CircleJf^es^No 


Test  Notes/Observadous  o^^Jt  tmaustmyjfe 

GitoiUr  'fidUrt  a*  dLo*Hr*r*  \ 

JLfA  fVftt  tKxuf  i<\  SecAk*  lO^Fear 


Vs  /ooo 


uttf  & 


-  S3" - 


&*sf 


Conduit  Section  -  Indicate  Burst  Location 


Testing  Personnel: 


Test  Technician^)  £/  Date  Test  Engineer  Date 


qrestjrechr 


La 


estjrechnician(2) 


g//Vj4a// 


Date 


5 


C-9 

UNCLASSIFIED 


UNCLASSIFIED 


Aged  Niedner  RIFTS  Conduit  Bending  and  Pressure  Cyclic  Tests  Datasheet 


Conduit  Test  Sample  Number:  fr 

Date:  (^H/joll  jOlHSAw \ 

Date  of  Manufacture: 

Prerequisite  ^  ^  ^  d  ^  ^  ^ 

V i  sual  Insp  ection  N otes :  ^ 

Calibration  Information 

Pressure  Transducer:  -  SKfrSt/ 

Temperature  at  Test  Time: 

Mod#  S/N:  OljbRo'lbii-o 

End  1:  ?7.‘? ‘F  tjssf  End  2:  ‘fJJTF 

Cal  Date:  k/0ojl  Cal  Due  Date:  fl/g/joU 

Ambient:  ^^,7  Vs 

Bending  Cyclic  Test 

Conduit  Length  (LOA):  111  (in) 

Length  b  etween  S  h  ank  Ends :  1  &  ^  (in) 

Data  Filename: 

Start  Time:  10'*  S'"? 

Time  at  50  Cycles:  W :  ^  AM, 

Time  at  100  Cycles:  U'.  ^  A^- 

Pressure  Cyclic  Test 
Conduit  Length  (LOA): 


(in) 


LOA  after  20  Cycles:  fin) 

Data  Filename: _ ^  Gjcl&fr  _ 


Video  Tape  ID  # 


Length  between  Shank  Ends:  i'll  A  _(in) 
Length  between  Shank  Ends:  fW  VH  (in) 
Video  Record  (Circle):  Yes  /<£o> 


aWrf  9o 


Test  Notes/Observations  Wi  ^ 

iit  Sti-tiV*'-  . 


sr 


iRS* 


|iei\£Uiwj 


II* 


ewi- 


Conduit  Section  -  Indicate  Bend  Locations 


Testing  Personnel: 


Test  Technician  1) 


Date 


Test  Engineer  Date 


/TesyTechnician(2) 


$  fa  !&(( 


Date 


C-10 

UNCLASSIFIED 


UNCLASSIFIED 


Aged  Niedncr  RIFTS  Conduit  Hydros tatie  Burst  Test  Datasheet 


Conduit  Test  Sample  Number:  £r 

Date:  (e/H/tol  1  3.‘0?  M 

Date  of  Manufacture:  0*T - 

Prerequisite 

Visual  Inspection  Notes:  ^  Hi 

Sea.  aroii  ja  fw>  (t  s 

Similar  sfrttdAi'wj  of  S^fccrWf'  dUoe.  pressure  Ci|cJltI  **  ckuyv»£«. 

Calibration  Information 

Pressure  Transducer:  £)*ie^  PX^  —SK&Sv 
Mod#  S/N:  0t080lti33c> 

Temperature  at  Test  Time: 

End  1:  ^1.8  *E  wesl~ 

Cal  Date:  -*3f  (./?/»// 

Cal  Due  Date:  «-/8 /«/  > 

Ambient:  /#£>*/“ 

End  2:  9&S  Vs  eosb 

Hydrostatic  Burst  Test 


JSM  3A 


Peak  Pressure  (psig): 

Data  Filename: 

“W  <r"  " 

Video  Tape  3D  # 

"flu/sf  <?  n 

(in) 


Length  between  Shank  Ends:  fin) 

Failure  Mode:  fatr  fo  atAS^. 

Video  Record  (Circle) No 


roM  ">  J3ft> 


Test  Notes/Observations  Of pft>£*«ie  *v*aSure 

ftWlaf  fiu'but.  ^  *.U  .VK«.  fwl*  iirt  w 

,-R  tattoo  to"  w 


— * 


Q<£,f 


Conduit  Section  Indicate  Burst  Location 


Testing  Personnel: 


^/W/ 


[MmK  (e/tLt/)°\  I 


Test  Engineer 


Date 


5 


C-ll 

UNCLASSIFIED 


UNCLASSIFIED 


Aged  Niedner  RIFTS  Conduit  Bending  and  Pressure  Cyclic  Tests  Datasheet 


Conduit  Test  Sample  Number: 

H 

Date:  C/rtfa/l  2vN®  /*M 

Date  o  f  Manufacture :  0  7  -  o  5 

Prerequisite 

Visual  Inspection  Notes: 

See 

e_iyX  fi'ffbA^s  b<^LM.di  fa  *-jo  -fi-ll s, 
pft.pccnMloA  /vo-fes 

Calibration  Information 

Pressure  Transducer:  Q*tMU 

Temperature  at  Test  Time: 

Mod#  S/N:  0U>itf)MSo 

End  1:  tl. newest  End  2:  ?J.TFcost 

Cal  Date:  t/fe/fcn  Cal  Due  Date:  /^A/ao/i 

Ambient:  ^  .*1  *  F 

Bending  Cyclic  Test 

Conduit  Length  (LOA):  1  ^ ! 

(in) 

Length  between  Shank  Ends:  l^°^j  (in) 

Data  Filename: 

Start  Time:  H'0° 

Time  at  50  Cycles:  tflftpyi 

Time  at  100  Cycles:  PtA 

Pressure  Cyclic  Test 
Conduit  Length  (LOA):  I  %  H 
LOA  after  20  Cycles:  1 8*7 

Data  Filename:^ 

Video  Tape  ID  # 


■S+Csrfeel  ^ftssi^e  cycles  G./iSf'fod  t‘SH 

_ (in)  Length  between  Shank  Ends:  fi  ^  *  (in) 

_ (in)  Length  between  Shank  Ends:  Jin) 

Video  Record  (Circle):  Yesf^NcT)  /  %  3 


41*  < 

<yd 


r  3o 

:lty 


Test  Notes/Observations  c prtservV  oUs. 


itct  ncfV  ^r*T*Af\tA>r  ocs,  *4^-^ 


S£' 


lV(— 4  T 


Conduit  Section  -  Indicate  Bend  Locations 


Testing  Personnel: 


A //  fyhptA.  C/iSjun 

Test  Technician(l)  Date  Test  Engineer  Date 


JTestjTechnician(2) 


C-12 

UNCLASSIFIED 


UNCLASSIFIED 


Aged  Nie due r  RIFTS  Conduit  Hydrostatic  Burst  Test  Datasheet 


Conduit  Test  Sample  Number: 


H 


Pate:  (./if/fait  Vjj  4m 


Date  of  Manufacture:  C/7  -  2©  a  5 


Prerequisite 

Visual  taspection  Notes:  ^  h 

set  f*>k& 

sfpthJKi'^  af"  4^  'SjejCt'WA  ax  cUtt  'fc  CKfdt% 

tvo  (UiVtJi 


Calibration  Information 

Pressure  Transducer:  PX4W  -5K&SV 

Temperature  at  Test  Time: 

Mod#  S/N: 

End  1:  'p.VF  ueat 

Cal  Date:  <°A  fall 

Ambient:  ”^§e£iF  XH.4  *F 

Cal  Due  Date:  AA  l^oi  1 

End  2:  «.VF  t 

Hydrostatic  Burst  Test 

Conduit  Length  (LQA): 

Peak  Pressure  (psig) :  I  ^  ^ 


Data  Filename: ‘'Rur^tT 

Video  Tape  ID  #  HufiVU" 


nt  i- 

_(in)  Length  between  Shank  Ends :/™  ?  fin) 
Failure  Mode:  /gAjyfu<U**l  an 


— Vkten  Record  (Ckcleyres)/  No _ ^ 

UlA  b’iajJiitr  f^etr  w*c  ^ 

aE  fU  tear  fo  tk 


Test  Notes/Observations  c&mbmk-  prtff*rf*cto*  c*k 

U  f*/mM 


i  .  1  kUAkr  CNXu/rW1  iK  ^ec{/bO 

i*  ^  *Tu» 


ye*1 


Sow 


Conduit  Section  -  Indicate  Burst  Location 


Testing  Personnel: 


:st  Technidan(l)  ~~Zs  Date  Test  Engineer  Date 


Test  Technidan(l) 

-4k 


Ted  Technieian(2) 


>»*># 


5 


C-13 

UNCLASSIFIED 


UNCLASSIFIED 


APPENDIX  D 
Graphs  of  Test  Data 


UNCLASSIFIED 


D-2 

UNCLASSIFIED 


UNCLASSIFIED 


D-3 

UNCLASSIFIED 


UNCLASSIFIED 


Cyclic  Testing  of  Aged  Niedner  RIFTS  Conduit 
Specimen  E  -  Cycled  Condition 


Time  {min) 


D-4 

UNCLASSIFIED 


UNCLASSIFIED 


D-5 

UNCLASSIFIED 


UNCLASSIFIED 


Cyclic  Testing  of  Aged  Niedner  RIFTS  Conduit 
Specimen  G  -  Cycled  Condition 


Time  {min) 


D-6 

UNCLASSIFIED 


UNCLASSIFIED 


Cyclic  Testing  of  Aged  Niedner  RIFTS  Conduit 
Specimen  H  -  Cycled  Condition 


Time  {min) 


D-7 

UNCLASSIFIED 


UNCLASSIFIED 


APPENDIX  E 
Liner  Expansion  Notes 


UNCLASSIFIED 


SOUTHWEST  RESEARCH  INSTITUTE® 
STRUCTURAL  DYNAMICS  &  PRODUCT  ASSURANCE 


TEST  ITEM  IDEN _ El  PAGE  ^  OF _ 

TEST  PROCEDURE  REF. _ PROJECT  NO.:  /5.50  1 

TEST  NAME  °f  LitN&T  b^O-<1S|Pf\  /  Gny(Taucf>°^ _ 


a 


Date 

Time 

Initials 

Observations 

t/yi/jojl 

S^lS/W 

o  H 

C L lervtr  iMhe1*.  -for  fu.rtVr  ifuesf^od-ivi  of 
lir^r  fccftfuns.r»n  ax^i/or  jCue-te-f  Ordrocffon 

4W'  wa^  ruikcl  baf>ne_, 

froaAwc.  U)i/i  k.  0&  (V/ou<2..  LLrrcU  hose 

(VftXAt.  r£e,l  i  AAtl  lAflrk 

/£  feed"  fnJf'v  fU_  tied  and  4Vy\  p/ecfeed y 
NNtA^urtol  16  feed  WfhtT .  La  bed  erwL  pi'ec.'A. 
as,  scroti  anA  iAcUcud^.  uhich  swales  were 

0(\  &a(Jr\  CJI\A  (  (-(  cxrd  T\  .  Wod  «\fc«£artdl 
Specirwcrv  "  T“ ,  CiJr  'S^c,cjVv\EiN  I  owh  0S|iv^ 
har^  Suaj  ard  fM/neArtcM^  rfleASwe  teiujfK 
of  Jactef"  lifer .  Mate  ivuecs ure^wfS' 

<x.V  Cin,kr  h«Se  ,  depend  fk£«-  meA^u'cinWs 

of  ^  ,  )  j  ^  j  IH  ho mts  fToiv\  j,'^4 

sf  twd  .  If  ch<uicj£5  ore.  sWi  occurr/aaj^ 
repeal  ooce  iAocx  ad  H&  Kews.  /J  // 
jwtAS  urenuAis.  ShoUcL  be  w\acle  care-Wfy 

LAf'VVi  w\  w\cer  W*iy  ‘F  /v>  m ore  4fvw\ 

*/-  .  focCumenf  Uiif\  ^hofoS , 

Re  Coal  (VCCA^wewv&ds  oaA  ’hife.^  taiou  . 

^toSurt  of\  •ffccf'fc.f  Wfe-Cft  p^Si'b/ti^  , 

F-DL  -  Rev,  2 


(*XW  ^ 


G<aam+\ 


E-l 

UNCLASSIFIED 


UNCLASSIFIED 


SOUTHWEST  RESEARCH  INSTITUTE® 

STRUCTURAL  DYNAMICS  &  PRODUCT  ASSURANCE 

TEST  ITEM  IDEN _ ^  Cl  PIS  G)tu£u't~  PAGE  -  OF  ^ 

TEST  PROCEDURE  REF. _ PROJECT  NO.:  .  man,  is.s^f 

TEST  NAME  df  JWcr  G/iftaftStVl  /  Co^  imcb>/\ _ 


Date 

Time 

Initials 

Observations 

t/W*0  n 

"pi*" 

otf 

^tc^une.tAtwk  jUS'V'  ofkr  *, 

*>£  Amivu'A  f7*f  M  ft  „ 

of  kstakltr  f liAe. r ^  f?&  %  ift, 

Nie.Q£ur£h^j4r  Ueft  Ui#uV\  pAt  JVUfcWt 

If^tr  V0&  olncthf  k  &+fct  *uf  p*%£  j& tW, 

fAea.5urt_r^a>^  @ 

X  taud-  V 

ioA  lh 

in. 

i.b  ji lA. 

(0* 

i(: 

rntasw^ivva*^  s  & 

3  Kodts  : 

IoA  HI*-* 

/r\t 

UK  181  l/v 

/n. 

^  ia^y  Wutf  S^rwAir  'SlVj/crty  y  ufftakyh  Wv/S  fl 

<J*o  u/HiA  our  UArtrWnfy  jrWJb  ,  fo  rKs  fo  fell. 

t^tCLSure.  (S> 

4  K«lts  •. 

la  jn  lh 

u\. 

l„h  _!BA_ 

W  otk^sA.  ^  L  Ksui^  4rtf*r<  oJ-Wr-tj . 

F-DL-  Rev.  2 


few.  l{< 


Q. 


E-2 

UNCLASSIFIED 


UNCLASSIFIED 


SOUTHWEST  RESEARCH  INSTITUTE® 

STRUCTURAL  DYNAMICS  &  PRODUCT  ASSURANCE 

TEST  ITEM  IDEN _ ^1'td.AtT  fclFTS  G>AcWf  7egim^  PAGE  3  0F  3_ 

TEST  PROCEDURE  REF _ PROJECT  NO.:  HlJ&L  ^5 . 5°  1 

TEST  NAME  Inje5fftjG^A  A  LlAgr  /  Jfldbe/  Gt\frw/fo^\ _ 


Date 

Time 

Initials 

Observations 

HW  PH 

oH 

fo 

MeaSureMkA/i  fours'. 

joA  m  %  /ft. 

jab  ^  'A. 

T^Am 

(A!j«Siln.r(.N\C/cls  (6)  W  boufS 

IoA  m  %  ir\. 

lo^  m  5/s  {a. 

£  Slijtvf  cKi/vjt  ffWrt  Yeslfer^ayi  [ugf-  t^^O^urcjVU * 
rfOofe 

k/>‘ i/*®n 

1:51  H* 

Q  hours  ; 

|o/V  1*7*1%  jvr\.  . 

toL  m4A  (A 

/^r  Majon-fy  of  oca>rrec^  frpsf  £>  /ws^ 

o<sk[  cxk  &x)Ai  o vv>l  a-f4cr  Hg  Y\<x/s 

T^iS  itv^^gcJ'CoA  df  liW  £xpaf^b/\ 

-sWs  M  OivWdt, 

JwsA  4©  ruoR  >  4KeR  V^e  aMotArtfe  of 

reStcLu^X  (oacI  So^  cUc&eO  +H  +°'° 

CuX"  (^rAof£  'Rtcfv  ^  e.tJWV'CAS  ^  * 

I^IaW  l-fc 


E-3 

UNCLASSIFIED 


